. Amino acid sequence alignment of influenza virus hemagglutinin proteins. Sequence alignment of CU44, PR8 and KR01 HAs in full lengths. Antigenic sites Sa, Sb, Ca1, Ca2 and Cb of H1 HAs were highlighted in pink, blue, yellow, green and gray, respectively. Six mutation sites (S199F, G47E, R75L, F88E, V91W and R106E) were marked in red. Sequence identities of the full length and antigenic sites between CU44, PR8 and KR01 HAs were calculated in the table on the right.
Fig. S2. Chromatographic elution profiles and SDS-PAGE results of the double mutant F88E/V91W
HA during purification. The supernatant containing the F88E/V91W HA monomer expressed in baculovirus expression system was applied to Ni-NTA affinity column (left panel). After elution and thrombin treatment for removal of the fold and 6xHis-tag, the HA monomer was purified by mono Q ion-exchange chromatography (middle panel) and size exclusion chromatography using Superdex 200 column (right panel). Aldolase (158 kDa) was used as a control, which is eluted between CU44 wild type trimer (205.9 kDa) and double mutant monomer (67.2 kDa). 
